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Below 8-1/2 feet , the bor ings were 
advanced by r o t a r y dr i l l ing, washing 
cut t ings to the surface with water or , 
when neces sa ry , with bentoni te m u d . 
Cutt ings were collected at 5-foot in 
te rva ls , and sp l i t - spoon samples were 
taken approximately every 10 fee t . The 
sampler used is a s t a n d a r d 2-inch O . D . 
spli t-spoon which was d r iven 18 inches 
with a 140 pound hammer. Sui table 
samples were t e s t e d with a p>ocket p e n e 
trometer in the f ie ld. 

After each bor ing was completed, a 
Logmaster downhole, geophysical logger 
was used to obtain se l f -potent ia l , 
s ingle-point r e s i s t iv i ty and na tu ra l 
gamma ray logs of the bor ing walls . A 
generalized na tu ra l gamma configurat ion 
is included with each bor ing log in 
appendix 1. 

After the dri l l ing program had been 
completed, the samples were taken to 
the Geological S u r v e y l abora to r ies for 
more detailed s t u d y and t e s t i n g . S e 
lected samples of the aquifer were 
sieved to determine gra in-s ize p r o p e r 
ties of the d e p o s i t s . The r e su l t s of 
these t e s t s are r e p o r t e d in append ix 2 . 
Grain-size ana lyses were run on se lec t 
ed f ine-gra ined samples , both to c h a r 
acterize the n a t u r e of the mater ials 
confining t h e aquifer and to aid with 
the s t r a t i g r a p h i c corre la t ion of till 
un i t s . The p ipe t te method was used for 
this t e s t . X- ray ana lyses of the clay 
fraction of selected samples were made 
as an additional tool for cha rac te r i za 
tion and s t r a t i g r aph i c corre la t ion of 
till u n i t s . The p r o c e d u r e s used have 
been outl ined by KiUey (1980) . 

Carbon-14 ana lyses were made on two 
organic samples by the Geological S u r 
vey, us ing a benzene l iquid scint i l la
tion t e c h n i q u e . 

Final maps, f i gu re s , and i n t e r p r e t a 
tions were made from the above t y p e s of 
information. Aquifer t h i c k n e s s and 
configuration were determined p r inc i 
pally from TA b o r i n g s , electr ical r e 
sist ivi ty s u r v e y s , water well logs and 
samples, and , to some e x t e n t , s ieve 
data and geomorphic i n t e r p r e t a t i o n s . 
Most of the bedrock t o p o g r a p h y i n t e r 
pre ta t ions were made from TA bor ings 

and oil and gas well logs , with signif
icant cont r ibu t ions from samples and 
logs of water wel ls . The c ross s e c 
tions were drawn from TA bor ings and 
some water weU logs and samples . 

Geology 

Bedrock Stratigraphy 

The uppe r bedrock s t r a t a in the 
s t u d y area are Pennsy lvan ian in a g e . 
The uppermost bedrock formation in most 
of the area is the Bond Formation, 
which is general ly l e s s t han 200 feet 
th ick h e r e . North of Macon, less than 
100 feet of the Mattoon Formation o v e r 
lies the Bond. Both of t h e s e forma
tions a re composed primarily of f ine
gra ined materials and yield ins ignif i 
cant amounts of water e i ther to wells 
or as r e cha rge to o the r aqu i f e r s . 

Pleis tocene S t r a t i g r a p h y 

Cen t ra l Illinois was c rossed by con
t inenta l ice shee t s severa l times d u r 
ing t h e Ple is tocene. A th ick s u c c e s 
sion of Pleistocene uni ts p r e sen t ly 
cove r s the bedrock in the s t u d y a r ea s 
( f igures 7 and 8 ) . The oldest P le i s to 
cene un i t s encoun te red in the s t u d y 
area a re r e f e r r ed to in th i s r e p o r t as 
t in un i t s E and D (f igure 7 ) . T h e s e 
un i t s a re included in the Banner Forma
tion and a re depos i t s from p r e -
lUinoian age ice s h e e t s . 

Till unit E, the oldest and deepes t 
un i t , was encounte red in bor ings 7, 9, 
12, 13 and 15. It is a b r o w n i s h - g r a y , 
silty till with a t e x t u r a l ave rage for 
eight samples of 19 pe r cen t sand , 60 
pe rcen t sUt and 21 percen t clay (d i s 
r e g a r d i n g one anomalously sandy sample 
in T A - 7 ) . The average clay mineral 
assemblage for nine samples is 18 p e r 
cent expandab le s , 49 pe rcen t iUite, 
and 33 pe rcen t chlor i te plus kaol ini te . 
Till unit E is usually sl ightly d a r k e r 
t han the over ly ing tiU unit D. Unit E 
does not have the pink t inge which is 
f requent ly noticeable in D, bu t it does 
have var iab ly colored, basal inclusions 
of under ly ing shale mater ia l . TiU 
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F i g u r e 7. Pleistocene uni ts in the s t u d y area 

unit E is cons is tent ly lower in iUite 
t han tin unit D, and on t h e ave rage is 
h ighe r in both of the o the r clay compo
n e n t s . T e x t u r a l l y , tUl unit E is 
s l ight ly l e s s sandy t h a n till unit D. 

Correla t ion of till unit E with a 
named till outs ide the s t u d y a reas is 
u n c e r t a i n . T h e r e may be a re la t ionship 
between till unit E and t h e Hegeler 
Tin Member in e a s t - c e n t r a l Illinois 
( Johnson et a l . , 1972; John P . Kempton, 
Illinois S ta te Geological S u r v e y , p e r 
sonal communicat ion) . However, l o n g 
d is tance correla t ion of t he se tUls, 
which include basal incorporat ion of 
significant amounts of shale , may be 
ques t ionable (H . D. Glass , Illinois 
S ta te Geological S u r v e y , personal com
munica t ion) . S t r a t i g r a p h i c control is 
inadequa te in th i s case . 

TiU unit D, which was found in ten 
of the twen ty bo r ings , overl ies tUl 
unit E and is benea th the Vandalia TiU 
Member. In one bor ing , TA-14, tiU 
unit D was direct ly over bedrock and 
tin unit E was a b s e n t . F r e q u e n t l y , a 
sand l aye r was found between the two 
t iUs. In TA-11 , a th ick s and occupied 
the en t i r e in te rva l between tiU unit D 

and the bed rock . In TA-10, a weU-
developed paleosol was sampled benea th 
tiU unit D . Unfor tunate ly , samples 
between t h e bur ied soil and bedrock 
were too poor to allow determinat ion of 
the geologic unit in th i s i n t e r v a l . 

TUl unit D is a p ink i sh , b rownish -
gray t o g r ay i sh -b rown , silty tUl. The 
pink t i n g e , a l though not always p r e s 
en t , helps d is t inguish the unit from 
tiUs above and below. The average 
t e x t u r e for seventeen samples was 29 
pe rcen t sand , 53 pe rcen t silt , and 18 
pe rcen t clay (two anomalous samples 
were de le ted : one from TA-9 and one 
from T A - 1 1 ) . The average clay mineral 
pe rcen tages for ten unoxidized samples 
were 8 pe rcen t expandab les , 66 pe rcen t 
iUite, and 26 pe rcen t chlori te plus 
kaol ini te . TUl unit D has a much 
l a r g e r pe rcen tage of iUite t h a n tiU 
unit E . TUl unit D is d i s t ingu ished 
from the Vandalia TiU Member above by 
a lower sand content and sometimes by a 
color c h a n g e . Some samples a re ve ry 
high in calc i te . TiU unit D commonly 
contains sUt and sand seams. 

As with t in unit E, corre la t ion 
with o the r named tiU uni ts s u r r o u n d i n g 
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t h e s t u d y area is u n c e r t a i n . A poss i 
ble re la t ionship to the HUlery or TU-
ton TUl Members in eas t - cen t r a l lUi-
nois is sugges t ed (Johnson et a l . , 
1971, 1972; John P . Kempton, lUinois 
S ta te Geological S u r v e y , persona l com
munica t ion) . 

The uppermost tUl of the area is 
cor re la ted with the Vandalia TiU Mem
b e r of the Glasford Formation (f igure 
7) and is lUinoian in a g e . The Van
dalia TiU lies d i rec t ly beneath the 
loess in most of t h e mapped a r ea . It 
overl ies e i ther tiU unit D or sand 
excep t in TA-5 , where it lies direct ly 
on shallow b e d r o c k . 

The Vandalia TiU is a b rownish-
g r a y , sandy tiU containing many th in 
sand seams, par t icu lar ly in the upper 
p a r t . The t e x t u r a l average of the sam
ples is 42 pe rcen t sand, 44 pe rcen t 
sUt, and 14 pe r cen t c lay . The clay 
mineral ave rages a r e 11 pe rcen t expand 
ables , 68 pe rcen t iUite, and 21 p e r 
cent chlor i te plus kaol ini te . 

The Vandalia TUl is d is t inguished 
from tin unit D by its s andy t e x t u r e , 
sometimes by color, and to some ex ten t 
by a h igher dolomite con ten t . The n a t 
ura l gamma log conf igurat ion of the 
Vandalia TiU usuaUy indica tes less 
rad ia t ion than from o ther t iUs. In 
fact , the ex is tence of the Vandalia 
TiU in TA-17 between sp l i t - spoon sam
ples is in fe r red from the gamma log and 
from s t r a t i g r aph i c probabUity based on 
s u r r o u n d i n g b o r i n g s . 

In t h e n o r t h e r n fringe of the mapped 
a rea , the Vandalia TUl is benea th the 
Radnor TUl Member of the Glasford For 
mation a n d / o r the Piatt TiU Member of 
the Wedron Formation ( f igures 7 and 8) 
of Wisconsinan a g e . The Vandalia TiU 
is d i s t ingu ished from the over lying 
Radnor by i ts sandier t e x t u r e , lower 
iUite conten t , h igher expandable con
t e n t , a change in the vermiculi te index 
(see T A - 6 ) , and to some extent by a 
s t r o n g e r brownish t i n t . T h e r e is f r e 
quen t ly a sand layer between these two 
tUls, as found in TA-6 and in previous 
s tud i e s (Kempton et a l . , in p r e s s ) . 

The Vandalia TiU is d i s t inguished 
from the Piatt TiU in the s tudy area 
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by a sandier t e x t u r e , lower iUite con
ten t , h igher expandable content , and 
f requent ly by a paleosol between them. 

The Vandalia TiU is fairly th in in 
the s tudy a rea and is missing in eleven 
bor ings where it has been removed by 
erosion and replaced by t h e sand and 
gravel of t h e aqui fe r . 

The Radnor ice sheet advanced a 
shor t d is tance into the mapped area , 
deposit ing t h e Radnor TiU Member of 
the Glasford Formation ( f igure 8 ) . 
The re is some evidence tha t t h e time 
in te rva l between deposit ion of the Van
dalia and Radnor TiUs was s h o r t . In 
fact, the Radnor ice sheet may have 
over r idden the Vandalia ice before the 
melting of t ha t ice was complete. 

The Radnor TiU was encoun te red d u r 
ing t h i s s t u d y only in T A - 6 . T h r e e 
Radnor TiU samples from th i s bor ing 
have an ave rage t e x t u r e of 33 pe rcen t 
sand, 47 p e r c e n t silt, and 20 pe rcen t 
clay. Clay mineral ave rages a re 3 p e r 
cent expandab les , 77 pe rcen t iUite, 
and 20 pe rcen t chlori te plus kaol ini te . 
The Radnor TiU is less sandy t h a n the 
Vandalia TiU; mineralogicaUy, it has 
a h igher fllite content and a lower 
percentage of expandables t h a n e i ther 
the under ly ing Vandalia TiU or the 
over lying Piatt TiU Member of the Wed
ron Formation. The vermiculite index 
of the Radnor TUl is also dis t inct 
from the Vandalia and Piatt TiUs. The 
Radnor TiU is gray r a t h e r t han t h e 
b rowni sh -g ray of the Vandalia TiU. 

The top of the Radnor TiU and the 
base of the Piatt TiU a re s epa ra t ed in 
TA-6 by a weU-developed paleosol, the 
Farmdale-Sangamon Soil. The same pa le
osol was found developed in the top of 
the Hagars town Member, benea th the 
Piatt TiU, in T A - 3 . 

The Hagars town Member, c u r r e n t l y 
ass igned to the Glasford Formation, 
consis ts of ice-contact depos i t s a s s o 
ciated with lUinoian ice s h e e t s . The 
Hagarstown is the uppermost member of 
the Glasford and has been generaUy r e 
s t r ic ted to hiUs and r idges on t h e 
lUinoian tUl plain, f requent ly r e f e r 
red to as " r i d g e d - d r i f t " (Jacobs and 
Lineback, 1969; Lineback, 1979). The 
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composition of the Hagars town var ies 
from clean sand and gravel to tUl. 

Many of the Hagars town depos i t s 
t rend in a n o r t h e a s t - s o u t h w e s t d i r e c 
t ion. The aquifer s tud ied in th is r e 
port is a Hagars town deposit forming a 
nearly cont inuous r idge of sand and 
gravel with t h e cha rac t e r i s t i c 
no r theas t - sou thwes t t r e n d . The sand 
and gravel were depos i ted by a melt-
water s tream which was initiaUy c h a n 
neled upon or within the Vandalia ice 
sheet by a l a rge l inear ice c r e v a s s e . 
The stream cut a d e e p , nar row vaUey, 
reaching bedrock a t some loca t ions . 
The sand and grave l a r e probably in 
contact with the bedrock surface 
th roughou t most of the l eng th of the 
deposi t . 

Between TaylorviUe and Macon, the 
top of the sand and gravel is up to 30 
feet h igher t han the s u r r o u n d i n g lUi
noian tUl p la in . South of Tay lor 
viUe, the aquifer l ies benea th modern 
stream vaUeys . The alignment of the 
nor th and sou th segments of t h e deposit 
sugges t s a common erosional h i s to ry of 
the original vaUey now occupied by t h e 
aquifer . The di f ferences in p r o d u c t i v 
ity and in geomorphic exp re s s ion b e 
tween the two halves s u g g e s t a differ
ence in deposi t ional h i s to ry of the 
aquifer mater ia l . The Vandalia ice 
sheet must stUl have ex is ted no r th of 
the South Fork of t h e Sangamon River 
dur ing deposi t ion , forming vaUey waUs 
higher t han t h e p r e s e n t land sur face , 
while to the sou th t h e ice had probably 
melted or become v e r y t h in by the time 
deposition o c c u r r e d . Whether the R a d 
nor ice shee t reached i t s s o u t h e r n t e r 
minus du r ing or af ter formation of the 
aquifer has not been e s t a b l i s h e d . 

After deposi t ion of the tUls and 
associated outwash of the Glasford For 
mation, a warming t r e n d evolved into a 
•najor in terglacia l s t age , the Sangamon-
"-m. Dur ing t h i s warm s tage a weU-
developed paleosol formed, known as the 
^Jangamon SoU. 

As the Sangamonian Stage came to 
f̂̂  end, cont inenta l ice s h e e t s again 
F^ished sou thward into lUinois. During 
'̂ ^e early Wisconsinan glaciation a th in 

deposit of loess covered the Sangamon 
Soil in the s tudy a r e a . Before any 
Wisconsinan ice reached the s t u d y area 
a major glacial r e t rea t occu r r ed , known 
as the Farmdalian S u b s t a g e , t h a t aUow-
ed f u r t h e r sofl. development on t h e land 
s u r f a c e . In the s tudy area t h e Farm-
dale Soil developed t h r o u g h t h e th in 
loess and into the Sangamon SoU. The 
o rgan ic - r i ch sflt por t ion of t h e Farm-
dale Soil is known as t h e Robein SUt. 
Carbon-14 da t e s on t h e materials from 
t h e uppe r par t of the Farmdale-Sangamon 
Sofl. found in TA-6 a n d TA-3 a r e , r e 
spect ive ly , 21,250+^170 and 20,870+130 
y e a r s - b e f o r e - p r e s e n t . 

Late Wisconsinan ice reached the 
no r theas t corner of t h e mapped area, 
leaving the ve ry prominent ShelbyviUe 
Morainic System to mark t h e approximate 
southernmost jxjsition of the ice front 
( f igures 8 and 9 ) . The tUl which com
poses t h e ShelbyviUe moraines in the 
s t u d y area is classified as pa r t of the 
Wedron Formation and is cor re la ted with 
t h e Piatt TUl Member. The Fa i rg range 
TiU Member ( f igure 7) was not encoun
t e r ed in the s t u d y and may not be p r e s 
e n t . However, it has been mapped b e 
nea th t h e Piatt TUl immediately nor th 
of the s tudy a rea (Lineback, 1979) and 
is mentioned here because it may be 
p r e sen t benea th the Piat t at t h e n o r t h 
e rn edge of the s tudy a r e a . 

The Piatt TiU was encoun te red in 
bor ings TA-3 and T A - 6 . The t e x t u r a l 
ave rage of eleven samples, d i s r ega rd ing 
two anomalous samples, is 30 pe rcen t 
sand , 48 pe rcen t sUt, and 22 percent 
c lay . Clay mineral a v e r a g e s of twelve 
samples , with one oxidized sample in 
TA-6 dele ted , are 7 p e r c e n t e x p a n d 
ables , 73 pe rcen t iUite, and 20 p e r 
cent chlori te plus kaol in i te . 

The Piatt TiU is a gray tUl, d i s 
t inguished from the u n d e r l y i n g Radnor 
TUl by a slightly lower iUite content 
and a change in the vermicul i te i ndex . 
The paleosol at the ba se , found in T.A-3 
and TA-6 , is f requent ly a good marker 
bed , as has been previous ly d i s c u s s e d . 

The Henry Formation is outwash asso
ciated with Wedron ice s h e e t s , and lies 
on top of or downslope from exposures 
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of Wedron tUls . In the s t u d y a rea , it 
occurs along t h e margin of the She lby 
viUe Morainic System ( f igure 8 ) . 

The Cahokia AUuvium includes aU 
deposi t s from modern s t r e a m s , and is 
found in severa l vaUeys in the s t u d y 
area ( f igure 8 ) . Cahokia depos i t s were 
encounte red in TA-20, along Brush 
Creek . 

Aquifer Descr ipt ion 

Where the Hagars town deposi t is l e s s 
than 20 feet t h i ck , the gra in size u s u 
aUy is f iner so t h a t a hydrologic 
bounda ry e x i s t s . The re fo re , t he l a t e r 
al boundar ies of the aquifer for p r a c 
tical p u r p o s e s a re drawn to coincide 
approximately with the 20-foot t h i c k 
ness line ( f igure 9 ) , even though the 
geologic uni t is wider . 

The s o u t h e r n pa r t of the aquifer , 
which e x t e n d s from the South Fork of 
the Sangamon River to MorrisonviUe, is 
generaUy t h i n n e r and l e s s cons is ten t 
in grain size t han the n o r t h e r n p a r t . 
It is topographicaUy e x p r e s s e d as 
shaUow vaUeys occupied by Brush 
Creek , Bear Creek , and a t r i b u t a r y of 
West Fo rk Shoal C r e e k . The tUl plain 
of the s o u t h e r n par t of t h e s t u d y area 
is charac te r ized by paraUel and p e r 
pendicular vaUeys , commonly with 
r i g h t - a n g l e b e n d s . The p a t t e r n is s u g 
gest ive of s t r u c t u r a l control from 
within the glacial i ce . Sur face d r a i n 
age along the south pa r t of the aquifer 
is into the over ly ing c r e e k s which flow 
nor theas t to the South Fork of the 
Sangamon, except for some d ra inage in to 
the West Fork of Shoal C reek , which 
flows sou thwes t . Pr incipal r e c h a r g e is 
t h rough the Cahokia AUuvium of the 
modern s t reams direct ly ove r the a q u i 
fer . 

Data for the sou the rn por t ion of the 
aquifer a re much more limited t h a n 
those for the n o r t h e r n po r t ion . Infor 
mation avaUable is from electr ical 
ea r th r e s i s t iv i ty profUes, municipal 
water weUs, and bor ing TA-20 . The 
data are insufficient for detaUed map
ping of the s o u t h e r n pa r t of the a q u i 
fer . 

The n o r t h e r n par t of the aquifer 
generaUy l ies benea th a near ly con t in 
uous r idge ex tend ing from near t h e town 
of Macon to the South Fork of t h e S a n g -
eimon River at TaylorviUe. The r idge 
forms a local d ra inage divide on the 
lUinoian tiU p la in . Southeas t of the 
r i d g e , runoff is ca r r ied southwes t in 
the Flat Branch vedley. Drainage 
nor thwes t of the r idge is to the no r th 
and west by smaU s t r e a m s . Recha rge to 
the aquifer is primarily t h r o u g h the 
th in loess cap d i rec t ly over the a q u i 
fe r . 

The aquifer t h i cknes s map ( f igure 9) 
was made from data der ived from bor ings 
made for th i s s t u d y , from r eco rds of 
previously driUed weUs in and near 
the aquifer , and from the i n t e r p r e t a 
tion of numerous surface electr ical 
res i s t iv i ty profUes made specificaUy 
for th is s t u d y and over the pas t 30 
y e a r s by t h e Geological S u r v e y . Even 
with th i s information, much ex t r apo la 
tion was neces sa ry over a r ea s of limit
ed d a t a . Where da ta a re a d e q u a t e , a 
s t r o n g re la t ionship can be seen between 
the configurat ion of the aquifer and 
the land surface t o p o g r a p h y . T h e r e 
fore, in a r ea s where ext rapola t ion of 
aquifer t h i c k n e s s was n e c e s s a r y , a 
s t r o n g reliance was placed on t h a t r e 
l a t ionsh ip . 

Pr io r to th i s s t u d y , t h e r e was no 
evidence t h a t t h e aquifer ex tended 
n o r t h of the margin of the Shelbyvflle 
Morainic System nea r Macon. TA-3 was 
driUed where the projected con t inua
tion of the aquifer was expec ted if it 
ex is ted benea th the Wedron Formation. 
When the aquifer was found at th i s 
s i te , the likelihood tha t t h e aquifer 
might be hydrogeologicaUy l inked with 
the sands and grave ls closer to Decatur 
was cons ide red . TA-6 was driUed as a 
f u r t h e r tes t of th i s hypo thes i s , but 
the aquifer was not e n c o u n t e r e d . The 
probabUity of a continued no r thward 
ex tens ion of the aquUer is s t r o n g (see 
Kempton et a l . , in p r e s s ) , but the 
cover of th ick Wedron Formation tiU 
wiU make it more difficult t o t r a c e . 
Surface res i s t iv i ty work near TA-3 s u g 
ges t s that t he aquifer may be much n a r -
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